43. Resilience

Carolina E. Adler, Paulina Aldunce, Katherine Indvik,
Denis Alegria, Roxana Borquez and Victor Galaz

INTRODUCTION

‘Resilience’ as a concept has gained increasing attention within climate change policy
and research circles. The term is used by multiple and diverse disciplines, which conse-
quently has resulted in numerous meanings and uses of the term. However, these diverse
understandings and uses of the term have the potential to affect conceptual clarity and
might restrict researchers and practitioners in applying resilience as a response to climate
change. In this chapter we therefore explore how useful the term is in enabling normative
aspirations to reduce net losses to climate change impacts. This is particularly relevant in
light of more recent conceptualizations towards transformation. In this chapter, we high-
light recent studies that review trends in conceptualizations and uses of resilience, and
offer a grounded elaboration on broader normative aspects that are relevant for climate
policy and governance.

First, we summarize conceptualizations of resilience based on the origins and evolu-
tion of the term, followed by a brief overview of its specific use in climate-related disaster
research and a synopsis of the current debate on shortcomings in its application. We then
take stock of the term’s seemingly rapid rise by presenting analyses from two studies on
existing understandings of climate resilience in academic discourse and public policy.
We conclude with a general discussion and suggestions to enhance normative orienta-
tions and therefore support practical applications of resilience in climate research and
governance.

Conceptualizing Resilience: Origins and Evolution

Resilience can be traced to several academic disciplines (e.g., see detailed reviews in
Aldunce 2013; Bodin and Wiman 2004; Moser 2008). Some suggest that resilience was
first developed within mathematics and physics (Bodin and Wiman 2004), whereas
Waller (2001) attributes resilience to psychology and psychiatry in the 1940s. Within
ecology, resilience appeared in the 1960s and 1970s in the study of ecological and social-
ecological systems (Holling 1961; Lewontin 1969; May 1972; Rosenzweig 1971). As with
diverse disciplinary origins, meanings of resilience are also diverse. In mathematics and
physics, the term refers to the ability of a material or system to resist or bend without
breaking, and to the speed of return or ‘bounce back’ to equilibrium after displacement
(Aldunce 2013; Bodin and Wiman 2004; Gordon 1978; Norris et al. 2009). In psychol-
ogy and psychiatry, resilience is a trait at individual, community or large societal scales
(Aldunce 2013; Norris et al. 2008), with further applications within the social sciences
including studies in communities and societies (Adger 2000). Within the latter, resilience
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describes the process, outcome or capacity of individuals and communities to resist,
recover and return to baseline functioning after a misfortune, stress or external shock
(Aldunce 2013; Norris et al. 2008; Pfefferbaum et al. 2005). Egeland et al. (1993) describe
resilience as involving adaptation; whereas Chenoweth and Stehlik (2001) qualify this
as a ‘strengthening’ of community bonds. Others describe resilient communities as
possessing ‘adaptive capacities’ through networked resources such as economic and/or
social capital, information and communication, and competences following an impact
(Aldunce 2013; Norris et al. 2008).

Holling (1973) introduces ‘resilience thinking,” which is linked to the concept of
coupled ‘social-ecological systems’ (SES), i.e., diverse components of people and nature
interacting with feedbacks and interdependencies, and ‘complex adaptive systems’ where
several connections between people and nature occur at the same time on different levels
(Adger et al. 2005; Gunderson and Folke 2005). SES resilience originally focused on a
SES’s ability to absorb disturbance and persist without altering its fundamental struc-
ture (Holling 1973). This understanding of resilience has evolved to include a capac-
ity to adapt, self-organize, learn, renew and develop (Adger et al. 2005; Aldunce 2013;
Gunderson and Folke 2005; Liu et al. 2007; Resilience Alliance 2012), and it is often used
in the context of climate change.

Resilience in Climate-related Disasters

Over the course of the past decade, the concept of resilience has received growing atten-
tion within the disaster risk management (DRM) field (Aldunce 2013; Moser 2008),
particularly following the adoption of the ‘Hyogo framework for action 2005-2015:
building resilience of nations and communities to disasters’ (UN/ISDR 2007). Studies of
disaster resilience within the field of DRM have been undertaken from various discipli-
nary perspectives, consequently resulting in various applications and generating multiple
definitions within DRM (Table 43.1).

The IPCC special report on Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation (IPCC 2012), represents one of the biggest efforts
to date to bring climate change and DRM scientists together, where attention was paid
by the working groups to the relevance of resilience in these fields. Decision-makers have
consequently started to include resilience in various documents, policies and programs
at national and subnational levels (see Aldunce et al. 2014a). Interestingly, this tendency
has occurred before rigorous theoretical and empirical grounding in social sciences has
occurred (Brown 2011).

Shortcomings in Uses of Resilience

Despite its popularity, resilience has been often criticized (Aldunce 2013; Brown 2011;
Moser 2008; Walker and Cooper 2011). A recurring critique targets its abstract nature,
where resilience can be seen as ambiguous and lacking attention to issues of power and
agency (Nelson et al. 2007; Walker and Cooper 2011). Davoudi et al. (2012) further
elaborate on these critiques and categorize them within four general themes. First is lack
of reference to human agency, where the role of individuals through to state authori-
ties and other actors in the social system are vaguely addressed in terms of how they
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Table 43.1  Definitions of resilience in disaster risk management

Author

Definition

Timmerman (1981)
Wildavsky (1991)

Miletti (1999)

Comfort (1999)

Paton et al. (2000)

Klein et al. (2003)

Bruneau et al. (2003)

Pelling (2003)

Longstaft (2005)

Paton (2006)

UN/ISDR (2007)

IPCC (2012)

The capacity of a system to absorb and recover from the occurrence of a
hazardous event.

Resilience is the capacity to cope with unanticipated dangers after they
have become manifest, learning to bounce back.

Local resilience with regard to disasters means that a locale is able to
withstand an extreme natural event without suffering devastating
losses, damage, diminished productivity, or quality of life without a
large amount of assistance from outside the community.

The capacity to adapt existing resources and skills to new systems and
operating conditions.

Resilience describes an active process of self —righting, learned
resourcefulness and growth — the ability to function psychologically at
a level far greater than expected given the individual’s capabilities and
previous experiences.

Facilitates and contributes to the process of recovery . . . describes
specific system attributes concerning (i) the amount of disturbance a
system can absorb and still remain within the same state or domain
of attraction and (ii) the degree to which the system is capable of
self-organization.

The ability of social units (e.g. organizations, communities) to mitigate
hazards, contain the effects of disasters when they occur, and carry
out recovery activities in ways that minimize social disruption and
mitigate the effects of future earthquakes.

The ability of an actor to cope with or adapt to hazard stress.

The ability by an individual, group, or organization to continue its
existence (or remain more or less stable) in the face of some sort of
surprise . . .

Resilience is found in systems that are highly adaptable (not locked into
specific strategies) and have diverse resources.

The measure of how well people and societies can adapt to a changed
reality and capitalize on the new possibilities offered.

The capacity of a system, community or society potentially exposed
to hazards to adapt, by resisting or changing in order to reach and
maintain an acceptable level of functioning and structure. This is
determined by the degree to which the social system is capable of
organizing itself, to increase this capacity for learning from past
disasters for better future protection and to improve risk reduction
measures.

The ability of a system and its component parts to anticipate, absorb,
accommodate, or recover from the effects of a hazardous event
in a timely and efficient manner, including through ensuring the
reservation, restoration, or improvement of its essential basic
structures and functions.

Source:
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diminish, sustain or enhance resilience. For example Prior and Hagmann (2013), citing
Lund Petersen (2012), point at evidence from risk and resilience research that highlights
the importance of making explicit the roles and responsibilities of the state, the economy,
civil society and even individuals on implementing resilience policies to avoid certain
actors assuming a ‘task supervisor’ role and thus divulging responsibility for implement-
ing to other actors. Second is a lack of structure to define goals, where ambiguity (see
also Prior and Hagmann 2013) exists on what resilience means in more normative terms,
given that in social systems defining what is desirable is always tied to normative judg-
ments. Third are system boundaries, where choices on defining a SES inevitably place
focus on some aspects of the system while excluding or discounting others. This selective
and bounded approach can, for instance, exclude certain relevant actors from providing
input on what counts as a system component. Fourth, is the issue of de-politicization
and power, given that in social systems we cannot consider resilience without paying
attention to procedural justice and fairness and the distribution of gains and losses. Yet,
in the context of resilience, who gets to make decisions on these matters, and for whom,
often remain unaddressed (Bailey and Revell this volume). However, as Olsson et al.
(2014) discuss, the concept of power is gaining attention among scholars, for instance
by focusing on articulating the type and mechanism of power relation being discussed
in context (e.g., ‘power to’ or ‘power over’) and in turn how they influence dynamics of
social-ecological change.

In order to facilitate the application of the term in a climate adaptation context
(Dilling this volume)—i.e., the resilience of what, to what, for what, and for whom?—a
policy process needs to first focus on the goals of the participants, rather than their risks,
vulnerabilities or resilience in silos (Lynch et al. 2008). A process that frames its starting
point from a values-based approach (O’Brien and Wolf 2010)—i.e. defining what the
human system ‘values’—does not deny the need for analysis of resilience (Lynch et al.
2008), yet we appear to lack the means to pragmatically use the term in helping to define
normative goals.

‘RESILIENCE’ IN CLIMATE CHANGE: EXAMPLES OF TRENDS
IN ACADEMIC DISCOURSE AND PUBLIC POLICY

Rationale

As Davoudi et al. (2012) note, a simple frequency count of the use of resilience over
time depicts the term as the trending buzzword of the moment. However, this trend
warrants a closer look, particularly if we are to make sense of how best to incorporate
a contested term that is ‘here to stay’ (Norris et al. 2008). In order to move forward
and advance the debate, we need to take stock and clarify on where and how the term
has evolved. To this end, we rely on two studies that were carried out in parallel to
systematically review patterns and trends in the conceptualization of resilience in the
academic literature (Aldunce et al. 2014b; Indvik 2014), as well as in public policies
(Alegria 2014).
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Figure 43.1  Summary of search results, document selection and final inclusion

‘Climate Resilience’ in Academic Discourse and Public Policies

Indvik (2014) and Aldunce et al. (2014b) show how climate change resilience literature
has increased over time (Figure 43.1), based on peer-reviewed literature searched in the
SCOPUS database for the search terms ‘resilien®*” AND ‘climat* chang*,” within docu-
ment title, abstract and/or keywords.

Additional data was collected for the final sample of 151 articles to account for
authors, institutions and countries, allowing for a spatial (i.e., geographic) analysis of
academic output and identify countries based on with greater (and lesser) productivity,
principal investigators and associated institutions. Indvik (2014) found that resilience is
diversely conceptualized and framed within climate change-related publications across
fields and disciplines. Definitions of resilience can be categorized as social, ecological,
social-ecological and structural/physical resilience. Social-ecological resilience is the
most frequently defined within reviewed literature (54 percent); 41 percent of definitions
describing social resilience, and 35 percent define ecological resilience. Significant overlap
exists between resilience ‘types,” with the greatest overlap between social-ecological
resilience and social resilience.

Alegria (2014) reviewed peer-reviewed climate change policy literature published in
English, Spanish and Portuguese from 2000 to 2013 in SciVerse Scopus® and SciELO
databases, with a focus on the country in which the study or research was conducted and
reported in the paper. A separate search was conducted for public policies at national
level from 2000 to 2012 for each of the countries identified in the peer-reviewed studies.
Countries that are represented in the ‘top ten’! and ‘bottom ten’? for total peer-reviewed
publications were selected (n = 20) and their public policies reviewed to determine the
extent and context in which the term ‘resilience’ appears in the text. Overall, 134 climate
change-focused policies produced between 2000 and 2012 were identified, of which
42 percent made reference to resilience, with an increase in the number of these policies
over time most notably since 2006 (Figure 43.2).
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Figure 43.2  Number of public policies (pp) on climate change (cc) and resilience, by
year of publication

Figure 43.3 shows the number of climate change policies by country and the relative
proportion of policies that contain the term ‘resilience.” Despite some nations classified
within the ten countries with least or no references to ‘resilience’ in their policy texts,
the relative proportion of policies with resilience with respect to total public policies on
climate change is quite high (e.g., French Polynesia). This suggests a potential emphasis
on resilience there as a response to addressing climate change, and may warrant closer
examination of conditions under which these policy processes prominently incorporate
resilience as part of those policies.

Based on the methodology described in Osuna and Marquez (2000), seven cat-
egories that generally depict stages of the policy formulation process where used to
classify climate policies identified in Alegria’s research: (1) diagnosis; (2) objective;
(3) internal strategy; (4) diagnosis and objective; (5) diagnosis and internal strategy;
(6) objective and internal strategy; and (7) throughout the document (diagnosis, objec-
tive, internal strategy). In all cases, resilience appears mostly associated with strategic
formulation rather than in setting concrete and/or measurable objectives. Overall,
policies broadly encapsulate the term ‘resilience’ in their aims and objectives, but not
in the actual implementation, assessment or evaluation of policies. Furthermore, it is
also difficult to discern how resilience is framed and represented in each context, where
we would expect diverse meanings of the term. Therefore, the extent to which ‘climate
resilience’ can be said to be enshrined at the core of climate policies is questionable,
in line with much of the theoretical critique directed at the applicability of the term
in action.

Other inferences from analyses in these studies indicate that of the ten most aca-
demically productive countries in the academic field of resilience, eight correspond to
countries of the northern hemisphere and account for 84 percent of the total number
of reviewed publications. Finally, countries with greater scientific production on resil-
ience tend to include climate change resilience within their political agenda; however,
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Figure 43.3  Number of climate change policies per country, with proportion of policies
with reference to resilience

the concept of resilience is rarely incorporated beyond goals and objectives, and lacks
implementation and/or evaluation frameworks to monitor and assess progress in achiev-
ing climate resilience.

Despite the potential wealth of relevant information in non-academic ‘grey’ literature
such as reports, peer-reviewed journals represent a more readily accepted source of
information for a standardized review of current knowledge on a given topic (Ford et al.
2011). Nevertheless, it is important to consider limitations of bibliographic searches and
analyses limited to material in English and primarily produced within developed coun-
tries, where alternative conceptualizations in other languages may not be captured, or
other channels of communication not captured in scientific databases (Rios Gomez and
Herrero Solana 2011).

DISCUSSION AND MOVING FORWARD

The increasing recognition and use of resilience as an integral part of responding to
climate change calls for more reviews of the concept. We relate resilience to other rel-
evant concepts often used in climate change, such as vulnerability (Forsyth this volume),
adaptation and adaptive capacity (Dilling this volume), and transformation, with a view
towards situating resilience within this broader scope of applicable concepts.
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Although vulnerability is sometimes considered the ‘flip side’ or opposite of resilience
(see, e.g., Bravo 2009; Olwig 2012; Walker et al. 2011), the relationship between vulner-
ability and resilience is not necessarily one of a simple inverse nature (Frommer 2011;
Klein et al. 2003; Marshall 2010). The enhancement of resilience and capacity-building
is often considered a prerequisite for the management of climate change risks and for
the reduction of vulnerability to these risks (O’Brien et al. 2006; Robledo et al. 2004).
Additionally, resilience deals with ‘systems’ as interconnected components of the whole,
while vulnerability tends to focus on more specific single factors (social groups, crops,
species, etc.). As a result, resilience represents a systems-oriented and complementary
lens in which these specific factors that hinder progress on reducing net losses to climate
impacts can be examined, allowing for a focus on opportunity (Miller et al. 2010).
Adaptation is a process of change associated with adaptive capacity, which in turn is
understood as the potential to facilitate conditions that enable individuals or groups to
respond to climate change (Adger et al. 2011; Beermann 2011; O’Brien et al. 2006). In
this context, adaptation and adaptive capacity are considered important determinants of
resilience (Klein et al. 2003; Myers et al. 2012; Tompkins and Adger 2004).

Transformability and adaptability have come to be recognized as concepts illustrating
different zypes of resilience (Folke et al. 2010). Olsson et al. (2014) illustrate this distinc-
tion, stating: “Transformability refers to the social-ecological capacities that enable shifts
from one regime to another and adaptability refers to the capacities to deal with change
and stay within a regime.” However, despite efforts to provide general conceptual clarity, a
‘regime shift’ in the context of climate governance is not often explicitly elaborated in the
literature, for instance the role that certain policies at national level might have in reshap-
ing or even shifting politics and governance at other scales such as global. Nevertheless,
capacities to enable shift in a ‘transformative’ sense entail identifying desired end goals
implies a values-based and normative judgment that inevitably deals with subjectivity and
diverse world views, where options are negotiated and decisions are made by and between
those who are selected to be a part of the ‘system’ or regime. Therefore, to enable greater
utility of resilience in terms of implementation, a concerted and necessarily political
dialogue should take place in not only defining the system but also the conditions to
participate in clarifying goals in the common interest, i.c., resilience of what, to what,
for whom and how within safe and just operating spaces (see, ¢.g., Dearing et al. 2014;
Raworth 2012).

To address climate change, the main normative goal or aspiration can be broadly
defined as seeking to reduce net losses to the impacts of climate change of what is valued
in a given context (Brunner 2014; Brunner and Lynch 2010). This entails the ‘valued’ as
being anywhere from securing tangible assets such as infrastructure along coastal areas
from sea level rise to less tangible and intrinsic assets like preserving cultural norms and
identity (Lynch et al. 2012). Therefore, the focus should be on how best to respond to
this goal orientation, given the increasing number of references to resilience in both aca-
demia and public policies that appear deficient in application on an evidentiary basis. In
the academic discourse, there are continuing tensions between normative and analytical
stances on resilience, propagating in policy discourses and lack of evidence in local level
actions on resilience (see also Brown 2014).

In the most recent IPCC assessment report (ARY), it is suggested that strategies and
actions that move us towards climate-resilient pathways for sustainable development
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are transformative, or in the resilience context, evolutionary resilience where ‘resilience
is not conceived of as a return to normality, but rather as the ability of complex socio-
ecological systems to change, adapt, and, crucially, transform in response to stresses and
strains’ (Davoudi et al. 2012, p.302). This entails clarifying visions and approaches for
transformations that achieve sustainable development in accordance with local circum-
stances and priorities, highlighting the need for specifying normative goals that serve the
common interest. Defining these goals places a focus on target knowledge production,
employing transdisciplinary principles (see, e.g., Hirsch Hadorn et al. 2008; Lasswell and
McDougal 1992; Lasswell 1971; Pohl and Hirsch Hadorn 2007), which in turn require
institutional architectures and processes that allow for such deliberations and nego-
tiations to take place, starting with how knowledge on climate change is selected and
assessed (Adler and Hirsch Hadorn 2014; Beck et al. 2014).

Much work remains to be done on issues pertaining to institutional architecture and
global governance processes (Lederer this volume), and ways to facilitate the integration
of diverse knowledge and perspectives in the application of the concept. For instance,
one attempt to bring more functionality to interpretations and use of resilience is through
the ‘resilience wheel” (Aldunce et al. 2014b), developed as a result of the synthesis work
that grounded a better understanding of the origins and use of the term and status of its
application in public policies. The inclusion of determinants, attributes, and supporting
theoretical assumptions for resilience-building within a functional framework lends these
concepts the importance they deserve. A flexible tool for situating the term in terms of
distinct realities and contexts allows for the explicit incorporation of resilience theory—
emerging from multiple disciplinary perspectives—to applications within different cases
(Aldunce et al. 2014b). Incorporating diverse stakeholder perspectives on resilience rep-
resents challenges for policymakers and decision-makers when the term is framed as a
goal in itself, rather than as a means to identify what is valued and the acceptable means
to reduce net losses in the longer term. Additional challenges in the implementation of
resilience involves the need for the devolution of power to communities and other social
actors beyond government agencies in order to enable self-organization, diversity of
actors and citizen participation, thus implementing resilience beyond a pure theoretical
interpretation (Betts and Schroeder this volume).

NOTE

1. Top ten countries: USA, Australia, UK, Canada, France, Sweden, Germany, Spain, Singapore, Netherlands.
2. Bottom ten countries: Mexico, Indonesia, Portugal, Panama, Philippines, Turkey, Belize, Hong Kong,
Trinidad and Tobago, French Polynesia.
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